Introduction
An important obstacle in managing patients with intra-abdominal and retroperitoneal masses is the difficulty in safely obtaining an accurate diagnosis based on the results of histological examination without doing a laparotomy. This is particularly important in elderly patients with suspected malignancy, in whom surgery is often hazardous. Attempts to overcome this problem with percutaneous biopsies with large gauge needles have had only limited success because of considerable associated morbidity.' 2 Many authors recommend using fine needle aspiration cytology, but this requires specialist skills, which are not always available.'-'
More recently a system has been developed that enables biopsy of the targeted organ to be performed percutaneously with ultrasound guidance.8 The tissue specimens obtained are suitable for routine histological examination. After successfully applying this technique to biopsy of the pancreas9 we applied it more generally in investigating patients with abdominal masses. We report our initial experience with particular reference to the accuracy and safety of the technique.
Patients and methods
We analysed prospectively 108 consecutive patients who presented to our combined gastroenterology service over three years in whom abdominal ultrasound scanning confirmed the presence of a clinically or radiologically suspected mass or identified a previously undetected discrete mass. In many cases malignancy was suspected and it was important to confirm or exclude the presence of disseminated disease. Thirty two patients underwent percutaneous biopsy, guided by ultrasound, of lesions of the liver. In 13 patients with hepatomegaly ultrasound scanning showed single (seven) or multiple (six) lesions. Eleven patients with proved malignant disease were scanned to exclude liver metastases. In eight patients ultrasound scanning was performed to investigate non-specific abdominal symptoms.
Twenty patients underwent biopsy of abdominal or retroperitoneal lesions. Six had a palpable abdominal mass, and two presented with abdominal pain but had no abnormalities on examination or on contrast radiological examination. Six patients underwent biopsy of para-aortic or retroperitoneal lymph nodes, of whom two had received treatment for lymphoma. Three patients with abnormal results of liver function tests had portal lymphadenopathy on ultrasound examination. Two patients underwent biopsy of the pylorus after equivocal findings on endoscopy and radiological examination. One patient in whom the result of endoscopic retrograde cholangiopancreatography was equivocal had a lesion identified in the choledochojejunal anastomosis from a previous Whipple's operation. All but six of this group had other extensive investigations before ultrasound scanning identified a mass.
Ten patients underwent biopsy of renal masses; in six these were an incidental finding at intravenous urography. Two Biopsy specimens were fixed in 10% formalin and embedded in paraffin wax. In most patients a firm diagnosis was made with standard stains. Additional microbiological and immunological stains were used when necessary.
Results
Complications occurred in three patients. These were minor in two, one of whom developed transient abdominal pain and the other a haematoma that resolved without treatment. The only severe complication was septicaemia in a jaundiced patient in whom biopsy confirmed carcinoma of the head of the pancreas; this resolved after treatment with antibiotics, and she subsequently had a successful Whipple Among the 74 patients in whom malignant disease was diagnosed by biopsy this was confirmed at laparotomy or necropsy in 34. A further 33 patients died within one year, and five were still alive (three with metastatic carcinoid and two with lymphoma in remission after treatment). Two patients were lost to follow up. Among the 26 patients in whom benign disease was diagnosed by biopsy this was confirmed in 11 at laparotomy or necropsy. Apart from one patient lost to follow up, the remainder were alive after at least one year and their disease was pursuing its expected clinical course; the patients with chronic pancreatitis were all followed up for at least two years so that a missed carcinoma was improbable.
Use of abdominal ultrasound scanning to investigate patients with gastroenterological disorders is common. In patients with a palpable mass it may identify the tissue of origin but further investigations are often required to establish a firm diagnosis without laparotomy. In many other patients, as shown in this series, ultrasound scanning detects a previously unsuspected abdominal mass, the clinical importance of which may be unclear. Clearly, managing any patient with an abdominal mass is greatly helped by a knowledge of its histology.
In 1982 Lindgren described a percutaneous needle biopsy technique for the kidney and liver with several practical advantages.8 Ultrasound scanning can continue during biopsy to confirm that the correct target has been sampled. The biopsy specimen is large enough for histological assessment. Reported experience, however, is limited. In an initial series of 45 hepatic and renal biopsies the technique proved to be safe and accurate.8 Donald et al used the method successfully to obtain biopsy specimens of lymph nodes in six patients positive for HIV and referred to its safety in an unpublished study of 200 intra-abdominal biopsies. 0 We have reported successfully applying the technique to pancreatic biopsy, and Parker et al have described their experience in a heterogenous group of patients in whom computed tomography and fluoroscopic guidance were used in addition to ultrasound guidance.9
II
Our results suggest that there are few disadvantages associated with the technique. Biopsy was impracticable or failed to provide an adequate specimen in only 4% of the series. Three complications (one of which was serious) but no deaths occurred. Tumour seeding is a theoretical problem but did not occur in this series. These results compare favourably with those reported for fine needle aspiration biopsy. Mortality associated with fine needle aspiration biopsy is negligible, and serious complications are rare; the technique's safety is a consequence not only of the fine needle used but also of the accurate localisation of the target organ with ultrasound scanning or computed tomography before biopsy. The low incidence of complications of percutaneous biopsy guided by ultrasound in this series must also reflect the accuracy of localisation before biopsy.
No false positive diagnoses and only four false negative diagnoses occurred in this series. The absence of false positive diagnoses means that the positive predictive value approaches 100%, which has enormous implications for managing patients.
The sensitivity of fine needle aspiration biopsy for abdominal malignancies is 65-95%,36 depending on selection criteria as well as the skill of the operators.12 An experienced cytologist and good technique are necessary for success, but these constraints do not apply to percutaneous biopsy guided by ultrasound. Good ultrasound scanning is now widely available, as is the skill to interpret histological specimens. The results of this series suggest that the sensitivity of percutaneous biopsy guided by ultrasound will be comparable with or better than that of fine needle aspiration biopsy and the method will not be limited to specialist centres.
We accept that the diagnosis obtained from percutaneous biopsy guided by ultrasound was not confirmed independently by necropsy or surgical histological examination for all patients. All except five patients with malignant disease, however, did have confirmation by surgery or biopsy or died within one year. Of these five patients, two had lymphoma, which went into remission, and three had metastatic carcinoid, which progressed clinically and radiologically as expected. Follow up in the patients with benign BMJ VOLUME 301disease unconfirmed by laparotomy or necropsy was sufficiently long to make an erroneous diagnosis extremely unlikely. We conclude that our incidence of false negative and false positive diagnosis is unlikely to change, particularly as the four false negative diagnoses were all identified within six months of biopsy.
The 
Introduction
Recent evidence indicates that some junior doctors may be working in stressful conditions over long periods without sleep.'-3 To identify when, where, and why junior doctors locally were working excessively the district general manager of the Nottingham Health Authority, supported by the then director of public health, commissioned this study.
Subjects and methods
The study was confined initially to two acute specialty firms, one general surgical and one general medical, which together comprised 12 junior doctors. Both firms were based at University Hospital, Nottingham, a large teaching hospital of roughly 1400 beds. Data were collected only during on call periods -that is, outside the normal 9 am to 5 pm working week. The surgical firm was studied for 34 days and the medical firm for 27 days, and the study was conducted mainly in December 1989.
There was full cooperation of the participating doctors, who helped design the study. The collection of data relied mainly on self recording on detailed, pocket book size (11 x 
